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Call To Order  

Roll Call 

Purpose of Public Hearing 

APL‐17‐002  NOTICE OF APPEAL REGARDING THE DENIAL OF 

CONDITIONAL USE APPLICATION CU‐17‐002 BY 

PLANNING AND ZONING COMMISSION TO ALLOW 

CERTIFIED OIL CONVENIENCE STORE AND FUELING 

STATION AT 880 WEST WALNUT STREET 

Appellants:  Certified Oil Company and Robert and 

Harold Stebelton 

Attachments:  CU‐17‐002 Certified Oil Appeal Letter 

CU‐17‐002 Findings of Fact 

      CU‐17‐002 Staff Report 

      CU‐17‐002 EMH&T Certified Oil Traffic Study ‐ June 

      CU‐17‐002 EMH&T Certified Oil Traffic Study ‐ July 

CU‐17‐002 Certified Oil Application 

Staff Presentation (15 Minutes) 

Appellants Presentation (15 Minutes) 

Public Comments – Five Minute Limit Per Person 

Council Discussion and Questions 

Adjournment 
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Conditional Use #CU-17-002  
Certified Oil 

 
 
Owner: Robert and Harold Stebleton 
 
Applicant: John Damrath of Certified Oil 
 
Location: 880 West Walnut Street (PID 184-001287)  
 
Existing Zoning: LM (Limited Manufacturing) 
 
Request: Conditional Use to allow for automobile convenience market use within the LM -  

Limited Manufacturing district. 
 
Location and Surrounding Land Uses 
The subject property consists of 3.70 acres located at the north west corner of Gender Road and West 
Walnut Street.   The property is zoned Limited Manufacturing (LM) and is part of the West Walnut 
Industrial Park.  Properties to the south, west and east are developed properties in the LM zoning 
district.  Properties to the north, across the railroad tracks, is the site of a public water tower that is 
zoned Planned Commercial District (PCD). 
 
Code Section 
Section 1171.03(e) allows for the following as a Conditional Use in the Limited Manufacturing zoning 
district:  Automobile Convenience Markets, Automobile Repair and Services, and Automobile Service 
Stations.  No portion of an Automobile Service Station's structure or its appurtenances, including 
ancillary, associated or auxiliary equipment, shall be located in front of the established building line. 
(Ord. 23-11.  Passed 4-4-11.) 
 
Automobile Convenience Market is defined as:  A place where gasoline, motor oil, lubricants, or other 
minor accessories are retailed directly to the public on the premises in combination with the retailing of 
items typically found in a convenience food market or supermarket.   
 
Analysis 
The applicant is requesting the property be used as a Certified Oil convenience market and fuel center. 
The property is proposed to be used as a Certified Oil including a 4,500 square feet convenience market, 
26 parking stalls, and 16 fueling locations at eight (8) pumps under two (2) separate canopies. 
 
Access is proposed from two access points. A right-in access point that is located approximately 105 feet 
north of the stop bar at the intersection of Gender Road and West Walnut Street. This access point is 
proposed at 22 feet wide with a 150 feet deceleration lane on Gender Road.  
 
The second access point is proposed on West Walnut Street and is located 177 feet west of the stop bar 
for the West Walnut Street and Gender Road intersection. This access point is proposed to be a full 
access point and is designed to be 35 feet wide. The applicant has indicated that the location 177 feet 
west of the intersection is the distance for the 95th percentile queuing of the PM peak hour traffic at this 
intersection.  
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The traffic study no longer contemplates additional development on this site so no additional future 
access considerations are shown. Based on the proposed application and discussions from the 
developer, the remainder of the site will be vacant.  
 

1145.03 Criteria for Approval of Conditional Uses 
a. The proposed use is a conditional use of the zoning district and the applicable development 

standards of this Zoning Code are met. 

 The proposed use as an automobile convenience market facility is identified as a 
conditional use in the Limited Manufacturing zoning district as noted in Section 1171.03 
(e).  The development standards that this property are subject to are specified in various 
areas of the Canal Winchester Zoning Code. The Planning and Zoning Administrator has 
reviewed the application and found that the proposed development does meet the 
required development standards with the exception the proposed access drive at West 
Walnut Street.  

b. The proposed use is compatible with adjacent land use, adjacent zoning, and to appropriate 
plans for the area. 

 The proposed use is compatible in some aspects with the adjacent land uses. A 
convenience market and fuel center would serve the traveling public along the Gender 
Road corridor. The adjacent land uses are industrial uses that would not be in direct 
conflict with the proposed use. However, the site is zoned for Limited Manufacturing 
and is part of a developed industrial park. Appropriate plans for the area would be to 
further develop the site for industrial use that would provide additional economic 
development opportunities for the community. This site has been zoned for 
manufacturing use since it was annexed into the Village of Canal Winchester in 1964. It 
has been used for warehouse and distribution uses since 1979.  

The site is within the Community Reinvestment Area which allows for a 15 year, 100% 
property tax exemption on the value of improvements. This district was created by 
Village Council in 1987 to encourage economic and community development that 
creates economic stability, maintains real property values, and generates new 
employment opportunities. The proposed facility on this site is not the highest and best 
use to live up to the standards that the community leaders intended when creating the 
CRA district which includes all of the West Walnut Industrial Park. 

The Village of Canal Winchester Community Plan Update, which was adopted in July of 
1999, specifically addresses an industrial development strategy for the Walnut Street 
Industrial Park in Section 4 of its recommendations. It recommends that, “… the Village 
maintain the industrial park as is. Only light industrial uses will be permitted if future 
redevelopment occurs.”. Therefore, the proposed use of an automobile convenience 
market is not in conformance with the adopted comprehensive plan of the community 
and not compatible with appropriate plans for the area. 

The Village of Canal Winchester also adopted the Gender Road Access Management 
Plan in 2004. Access management is a process that provides (or manages) access to land 
development while simultaneously preserving the flow of traffic on the surrounding 
road system in terms of safety, capacity, and speed. Specifically, this plan aims to show 
where and how access can be provided for land this in not yet developed or for parcels 
where redevelopment occurs.  The plan specifically states that no direct private access 
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should be permitted if a property has other reasonable alternative access or 
opportunity to obtain such access. In the case of this parcel reasonable access exists 
from West Walnut Street without the need for direct access to Gender Road. The 
subject parcel is specifically identified in the plan as having no new access permitted, 
since a reasonable alternative exists. The plan also states “Optimized signal operations 
and progression can only be maintained if no other signals are permitted along this 
segment of the corridor and if no direct access points are provided to any newly-
developed parcels.”.  Therefore, the proposed access along Gender Road for this use is 
not compatible with the adopted access management plan for this corridor. 

The Village of Canal Winchester also adopted the Canal Winchester Thoroughfare Plan 
on 6/26/2009.  Section 9.0 of this thoroughfare plan address driveway locations and 
spacing. These guidelines are adopted to preserve the functional area of public street 
intersections, control and consolidate direct access to major roadway corridors, and to 
limit the number of conflict points and separate conflict areas. It specifically determines 
that the minimum distance from an intersection to an upstream right-in and right-out 
access point is 375 feet on Gender Road. It does not specifically address right-in access 
only. The proposed access drive on Gender Road at 105 feet from the intersection is not 
compatible with the adopted plan that assists with preserving the safety and 
functionality of this intersection. 

c. The proposed use will not adversely impact access, traffic flow, and other public facilities and 
services. 

 The proposed use as an automobile convenience market with the proposed site plans 
and access points would adversely impact access to the West Walnut Industrial Park as 
well as traffic flow on Gender Road and West Walnut Street. The proposed access drive 
at 105 feet from the intersection has the potential to reduce safety and capacity along 
Gender Road, and impact the functional area of this intersection. The City of Canal 
Winchester has undertaken considerable projects and spent vast sums on money on 
ensuring the traffic continues to move through the Gender Road corridor in a safe and 
efficient manner. In fact, we are currently designing additional improvements for the 
section of Gender Road from West Walnut Street south including the Gender and 
Groveport Road intersection. 

The Gender Road Access Management Plan adopted in 2004 specifically states that 
access should not be permitted on this parcel from Gender Road since alternative access 
is available along West Walnut Street. It goes on to specifically mention that optimized 
signal operations and progressions can only be maintained if no other signals are 
permitted along this segment of the corridor and if no direct access points are provided 
to any newly developed parcels. Therefore, permitting this direct access to Gender Road 
for the proposed use will negatively impact the signal timing and operation of the 
Gender Road and Walnut Street intersection along with potentially negative impacts on 
Gender Road and Canal Street traffic signal and the Gender Road and Groveport Road 
traffic signal within this corridor. 

The applicant has provided a traffic impact study for review. EMHT has reviewed the 
study and has provided comments in the supporting documents. This review makes 
recommendations to alter the striping and signalization at West Walnut Street and 
Gender Road intersection.  
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d. The proposed use will not result in the destruction, loss or damage of a natural, scenic, or 
historic feature. 

 The proposed use will take place on a previously developed site. Therefore, there is not 
an impact on natural, scenic, or historic features. 

e. The proposed use will not adversely affect the public health, safety, convenience, comfort, 
prosperity, and general welfare. 

 

 The proposed use as an automobile convenience market will adversely impact the public 
safety, convenience, comfort, prosperity, and general welfare of Canal Winchester 
residents and the traveling public along the Gender Road corridor. The proposed 
negative impacts on traffic movement in the Gender Road corridor will impact the 
public safety, convenience, and comfort of those traveling this corridor. Allowing access 
at this point with the proposed traffic that is generated will lead to decrease in safety 
and the potential for additional traffic incidents at the Gender and Walnut intersection. 
This development has the potential to impact the timing of the traffic signal so it is 
operating at less than optimal. This negatively impacts the convenience of the public 
and their comfort due to additional traffic delays caused by this development. 
 
The proposed development will also adversely impact the prosperity and general 
welfare of the community. The site is currently being used as a warehouse operation for 
HFI, who’s main office is located directly across West Walnut Street. HFI employs more 
than 300 people in the City of Canal Winchester and this site is necessary for their 
warehousing operations. Removing this industrial building whose workers generate 
significant revenue for the City of Canal Winchester and replacing it with a convenience 
market and fuel center will have adverse impacts on the municipal revenues and 
therefore the prosperity of the community. Additional public safety burdens are also 
created with the traffic from the site and public safety concerns associated with this 
traffic. An industrial building has little need for emergency services, however 
convenience markets have a much greater need for policing services. In fact, according 
to the Department of Justice, nearly 6% of all robberies at commercial establishments 
happen at convenience markets. Therefore, the demand on public police resources is 
significantly increased with this use and adversely impacts the prosperity and general 
welfare of the community. 

 
 
Staff Recommendations 
The applicant has not shown with the submitted application materials that they can meet the criteria for 
approval of a conditional use permit as stated in Section 1145.03. This is due to the adverse impacts on 
public safety, convenience, comfort, prosperity and general welfare of the community, as well as the 
plan being incompatible with approved plans for the area, staff recommends that conditional use 
application #CU-17-002 be denied as presented. 
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Conditional Use Statement 
 

Certified Oil 
 

June 23, 2017 
 

The applicant, Certified Oil, seeks Planning Commission review and approval of a Conditional Use request 
for an “automobile convenience market” under the Limited Manufacturing District (L-M) – the property’s 
existing zoning classification.  The LM district exists for the purpose of accommodating industrial and 
related uses that do not create serious problems of compatibility with other land uses and to make 
provisions for certain commercial uses which are appropriately located ancillary to industrial users and 
which are necessary to service the immediate needs of people in the area. 
 
The proposed automobile service market furthers the stated goal and purpose of the L-M district. 
 
The Canal Winchester Planning and Zoning Code (the “Zoning Code”) provides considerations to be 
examined in review of an application for a conditional use.  Each of these criteria are hereafter stated in 
italics and individually addressed thereafter. 
 
(a)  The proposed use is a conditional use of the zoning district and the applicable development standards 
of this Zoning Code are met. 
 
Yes.  The Zoning Code in Section 1171.03(h) includes automobile convenience stores as a conditional use.  
Further, the proposed redevelopment meets all of the applicable development standards of the Zoning 
Code. 
 
(b)  The proposed use is compatible with adjacent land use, adjacent zoning, and to appropriate plans for 
the area. 
 
Yes.  The property is zoned in the L-M district, as are the properties to the south, west, northwest, and 
east.  Along the north of the property is a railroad right-of-way, to the north is commercially zoned 
property in the PCD district, and to the northeast is property zoned apartment residential in the AR-1 
district.  An automobile convenience market – a conditional use provided in the L-M district – is an 
appropriate and compatible land use in the midst of the surrounding uses, and the surrounding zoning 
classifications and their families of permitted uses. 
 
The applicant has no intentions of making use of the Community Reinvestment Area for the property but 
rather will work with Canal Winchester to include the property within an existing Tax Increment Finance 
(TIF) zone which a conservative estimate demonstrates will provide approximately $938,000 for use by 
Canal Winchester for existing area infrastructure needs.  A copy of a TIF projection is included with the 
materials submitted as supplementary to this request. 
 
Notwithstanding an apparent position to the contrary, and references in the June 12, 2017 Staff Report 
to the Gender Road Access Management Plan in 2004 and the Canal Winchester Thoroughfare Plan in 
2004 for this approval request, in 2001 Canal Winchester entered into an Agreed Judgment Entry with the 
owners of the subject property to not object to access from Gender Road and to not deny access to Walnut 
Street.  Any argument that this property is not entitled to appropriate access from both of the roads upon 



which is fronts fails to comport with the spirit of that negotiated agreement.  Neither of those documents 
stand to disallow access to the property from either road. 
 
It is black letter law in Ohio that regulations which restrict real property are strictly construed in favor of 
the property owner, and that all doubts should be resolved against a possible construction thereof which 
would increase the restriction upon the use of such real estate.   Stated differently, because such 
restrictions must be strictly construed, “the scope of the restrictions cannot be extended to include 
limitations no clearly prescribed.  Loblaw, Inc. v. Warren Plaza, Inc.  163 Ohio St. 581, 592 (1955); and 
Saunders v. Clark County Zoning Dept., 66 Ohio St.2d 259, 261 (1981).  These citations are but two of an 
abundance of binding precedent on this well-settled law in Ohio. 
 
(c)  The proposed use will not adversely impact access, traffic flow, and other public facilities and services. 
 
The proposed automobile convenience market will have no adverse or detrimental impact on access, 
traffic flow, or any other public facility or service.  The site has been planned by civil engineers with the 
consultation of traffic engineers to function seamlessly with the existing transportation network.  The site 
provides one access point from Gender Road, which is now planned as a right-in access only, consistent 
with the Agreed Entry between Canal Winchester and the property owner, and in furtherance of many 
individual Planning Commission Member remarks at the June 12, 2017 meeting.  The Gender Road right-
in access point will include a right-turn drop deceleration lane along the west side of Gender Road.  This 
is appropriate will not impede the flow of traffic along Gender Road whatsoever.  Further a full-service 
access point will be included along Walnut Street.  These access points are appropriate and consistent 
with sound traffic engineering policies and principles and are submitted with supplemental Traffic Impact 
Analysis by a registered traffic engineer which demonstrates not adverse impact to access or traffic flow, 
and which further addresses items raised by the Canal Winchester consulting enginner. 
 
(d) The proposed use will not result in the destruction, loss or damage of a natural, scenic, or historic 
feature. 
 
No.  This use will not have any impact whatsoever on any natural, scenic, or historic feature. 
 
(e)  The proposed use will not adversely affect the health, safety, convenience, comfort, prosperity, and 
general welfare. 
 
An automobile convenience market on the subject property will not adversely affect the health, safety, 
convenience, comfort, prosperity, or general welfare of inhabitants of Canal Winchester, the region, or 
surrounding property owners or users.  As provided above, this property is located along an intense 
commercial corridor which predominately houses commercial and industrial type uses.  As planned, this 
property will provide for an appropriate redevelopment of the property and will not create any condition, 
either on-site or off-site, which will create an adverse affect to the general welfare. 
 
 
An automobile convenience market is a permitted conditional use of the L-M district.  Certified Oil is a 
proven quality leader of this land-use type and has planned this redevelopment appropriately, from both 
and aesthetic and functionality perspective.   
 



Having demonstrated fulfillment of all conditions and criteria for approval of a conditional use, the 
applicant respectfully requests a positive recommendation from City Staff, and approval from the Planning 
Commission. 
 
 
Respectfully submitted, 
 
 
Certified Oil 
 
By:   

 
Attorney for the Applicant 
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TREANORHL 

17 April 2017 

City of Canal Winchester, Ohio 
Attn: Development Department 
36 South High Street 
Canal Winchester, OH 43110 

Re: Conditional Use Application: Proposed C-Store I Fuel Center, 880 Walnut Street 

Dear Sir or Madam: 

On behalf of our client, Certified Oil Company, we, TreanorHL, P.A., respectfully submit this supporting 
documentation in conjunction with the conditional use application for the proposed convenience store (C-store) 
and fueling center to be located at the northwest corner of Gender Road and Walnut Street, specifically 880 
Walnut Street. 

As per Section 1145.02 (c) to supplement the Conditional Use Application and the Site Plan Application for a 
Redevelopment site at 880 Walnut Street, this document is to outline the use of the site and how the 
development will blend with the adjacent uses. The list of adjacent ownership and legal description of the 
parcel can be found on the planning documents attached. 

This location will provide a convenient service location to meet the needs of citizens and visitors to the west side 
of the city, both to the retail/shopping centers to the north as well as the adjacent industrial users. Given the 
light industrial users to the west and east of the site, the C-store will give an added alternative to these 
businesses and their employees. Additionally, with Gender Road/SR 674 providing a direct link northward to 
Southeast Expressway/Highway 33, the proposed C-store and fuel center will provide the residents south of 
Main Street/ Groveport Road an easy stopping point both to and from work, school, or shopping. Certified Oil 
seeks to be a part of the community and to diversify the fueling options available to this area. 

In terms of adjacent land uses, most of the surrounding area and properties are zoned Limited Manufacturing 
(LM) . The City owned parcel north of the railroad is the only exception, which is zoned as Planned Commercial 
District (PCD). The site does not neighbor nor abut any residential development and does not impede any 
important view sheds. The intersection of Gender Road and Walnut Street provides important access to the 
Winchester Industrial Park and to the south serves existing neighborhoods and access to central Canal 
Winchester via the intersection with Main Street. Other retail uses are allowed within this zoning district and the 
placement of a fueling center and c-store within the existing industrial/business park would not create an 
impediment to the adjacent business or property owners. 

If you have any questions or need additional information, please do not hesitate to contact the Applicant, 
Certified Oil, or myself: 785.727.2407 (direct dial) or mmurphy@treanorhl.com . Thank you for your expeditious 

review 6 this submittal. 

Respec full · , 

Trero HL, P.A 

~ 

M~tt~E\~ \ ~Jrphy, P.E. 
Princ1p~ 

treanorhl.com 



Tax Parcel ID# 184-001287-00 - 880 W. Walnut St. 

Legal Description: 

SituatC'd in the State of Ohio, County of Franklin, and in the City of Canal Winchester: 

Being located in the Northwest Quarter of Section 25. Township 11. Range 21, Congress Lands and being 4.208 
acres out of that tract of land as conveyed to Lloyd E. Stebelton. by deed of record in Deed Booli 3204, Page 239. 
~111 references being to records of' the Recorder's Office. Franklin County, Ohio. and being more particuarly 
bounded and described as follows: 

Beginning at a point in the centerline of Gender Road, at the northeasterl)' encl of West Walnut Street. said 1>oint 
being loc~1tecl North 4°14'00" East, a distance of 30.00 feet from a railroad spil\e at the centerline intersection of 
said Wl'st Wltlnut Street and Gender Road, thence North 85°45'00" West with the northerly line of said West 
Walnut Street, a distance of 475.00 feet to an iron pin; thence North 4°15'00" East , a distance of 414.47 feet to 
an iron pin in the southerly right of way Jine of the C. & 0. Railroad; thence South 78°54'19" East. with the 
southerly right of way line of said C. & 0. Rail.-oad, a distance of 478.30 feet to a point in the centerline of said 
Gender Road; thenc~e South 4°14'00" West, with the centerline of said Gemler Road, a distam~e of 357.47 feet to 
the 1>lace of beginning, containing 4.208 acres of land, more or less. 

LESS AND EXCEPTING therefrom the following 0.5 :tcre tract as conveyed by Robert L Stebelton and Harold L. 
Stebelton to Village of' Canal Winchester by document recorded on Oecember 11. 2001 of record in Instrument 
No. 200112110288135. 

Situated in the State of Ohio, County of Franklin, Madison Township. Village of Canal Winchester. and is part of 
the Northwest Quarter of Section #25, Township 11 North, lfange 21, Congress I ·ands, and is apart of ;1 4.208 acre 
tract conveyed to Robert L. Stcl>elton, and Harold L. Stebelton as described in OR 037521-109, Franl<lin County 
Recorder's office. and is more praticulary described as follows 

Commencing ;lt Franklin County Monument Number 4452 at Centerline Station 91+52.00, the southeast corner of 
·aid northwest quarter. in the centerline of Gender Road (State Route 674); 

hence North 00 degrees 07 minutes 05 seconds East, along said centerline, for a distance of 495.60 feet, 
passing a railroad spilie found at 465.60 feet, to the point of beginning of the following take (Centerline Station% 

47.60): 

Thence North 89 degrees 50 minutes 41 seconds West, 134.98 feet to an iron i>ipe set in the northerly right of 
way line of West Walnut Street. (Centerline Station 96+47.69, 135 feet left); 

Thence North 00 degrees 02 minutes 35 seconds East, 14.95 feet to an iron pipe set (Centerline Station% 
+62.64. 135 feet left); 

Thence South 89 degrees 52 minutes 55 seconds East. 78.00 feet to an iron pipe set (Centerline St~1tion 96 
+62.62. 57 feet left); 

Thenct~ North 00 degrees 07 minutes 05 seconds East. 349.20 feet to an iron pipe set on the south line of the 
C&O r-{nilroacJ (Cente1·line Station 100+ 11.95, 57 feet left); 

Thence South 83 degrees 06 minutes 07 seconds East, 57.40 feet to a mag 1rnil set on the renterline of Gender 
Road (Centerline Station I 00+05.07); 

Thcncxc South 00 degrees 07 minutes 05 seconds West. along the centerline of Gender Road. for a distance of 
357.47 feet to the point of beginning. 

Said pro11crty contains 0.5 acres. more or less. which includes 0.248 acres that is presently road occupied. 
leaving }I net take of 0.252 ac.-res. 

the hearings of this description arc hased on the centerline of Gender Jfoad as North 00 degrees 07 minutes 05 
cconds East, from a description prepared by Ahlers, Moc & Associates of October 1996, calling from 'Centerline 

Plat of' FRA -33-(26.21 -.. ,0.12), all iron pipes are 3/4" ID with a cap bearing Rll. This description prepared 
August of 2001. 
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6612 Singletree Drive Columbus, Ohio 43229 ▪ 614.656.2424 ▪ www.cmtran.com 

June 22, 2017 
 
Lucas Haire 
City of Canal Winchester  
Development Director 
36 S. High Street 
Canal Winchester, OH 43110 
 
RE:  RESULTS OF THE TRAFFIC IMPACT STUDY FOR THE PROPOSED 

CERTIFIED OIL DEVELOPMENT ON GENDER ROAD AT WALNUT 
STREET 

 
Mr. Haire: 
 

A traffic impact study was conducted for the proposed Certified Oil development along 
Gender Road at Walnut Street. The results of this analysis are summarized below. 

Background 

Carpenter Marty Transportation was retained to conduct a traffic impact study for the 
proposed Certified Oil development. The proposed site is located on the northwest corner 
of the Gender Road and Walnut Street intersection and can be seen in Figure 1.  

 
 
 
 
 
 
 
 

 
 
 
 

 
 
 
 
 

 
 

Figure 1 – Location of Proposed Site (Yellow Shading) 

Gender Road 

Walnut Street 

PROPOSED 
SITE 
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The development is proposed to consist of a 4,439 SF convenience store with 16 vehicle 
fueling positions and is expected to begin generating traffic in 2017.  There is one 
proposed right-in drive along Gender Road along with a proposed full-access drive to 
Walnut Street.  A draft of the site plan can be found in Attachment A. 

Projected Traffic and Trip Generation 

In order to conduct the required analysis for the proposed site, Opening Year (2017) and 
Horizon Year (2027) volumes were developed.  Peak hour turning movement counts were 
collected at the Gender Road and Walnut Street intersection in March of 2017 by 
Carpenter Marty Transportation. Recent studies to facilitate public roadway 
improvements along Gender Road have used growth rates between 1.0% and 1.5%.  The 
ODOT Traffic Count Database System (TCDS) was used to acquire historical Average 
Annual Daily Traffic (AADT) volumes for Gender Road at Walnut Street. From these 
volumes, it was determined that growth for this area is cyclical, but has been negative 
recently. Per the instruction of the City of Canal Winchester’s Consulting Engineer, a 1.0% 
growth rate was used to produce more conservative results.  Traffic counts were 
completed before full operation of the BrewDog facility was commenced. Therefore, 
background traffic entering and exiting the east leg of the intersection where grown by 
5% to account for full operation of the restaurant/bar. No Build and Build scenarios were 
analyzed to determine the impact of the site development. Site traffic was added to the 
background traffic to produce Build traffic. The count data and TCDS information can be 
found in Attachment B. 

Trips for the development were generated using standard Institute of Transportation 
Engineers (ITE) practices and the Trip Generation Manual, 9th edition, data via the OTISS 
program1. Traffic was generated using ITE Land Use Code (LUC) 945 – Gasoline/Service 
Station With Convenience Market. Pass-by trips were applied per standard ITE practices for 
the land use. Table 1 shows the site traffic generated for the development. 

Table 1 – Proposed Site Trip Generation Summary 

Land Use Size 
AM Peak PM Peak 

Entry Exit Entry Exit 
945 - Gasoline/Service Station with Convenience Market 82 81 108 108 

Pass-By 28 27 37 36 

                                                 
 
1 Online Traffic Impact Study Software developed by ITE and Transoft Solutions. 
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Non-Pass-By 
16 

Fueling 
Positions 

54 54 71 72 

In addition to the Gasoline/Service Station with Convenience Market, trips were generated 
for the proposed BrewDog Hotel to be located on the east leg of the intersection of Gender 
Road and Walnut Street, as instructed by the City of Canal Winchester’s Consulting 
Engineer.  Trips for the proposed future hotel were generated assuming a 50-room hotel 
with ITE Land Use Code 310 - Hotel.  Table 2 shows the site traffic produced for the hotel. 

Table 2 – Proposed Site Trip Generation Summary 

Land Use Size 
AM Peak PM Peak 

Entry Exit Entry Exit 
310 – Hotel 50 

Rooms 15 11 15 15 

Trips were distributed based on the average of AM and PM volumes entering and exiting 
the study area, knowledge of the surrounding area, and engineering judgment. This led 
to the following general distribution: 

 49% to/from the north along Gender Road 
 47% to/from the south along Gender Road 
 1% to/from the east along Walnut Street 
 3% to/from west along Walnut Street 

Site traffic was assigned to the proposed site access drives and carried through the study 
intersection using the distribution above.  The full trip generation and volume 
calculations can be found in Attachment C. 

Analysis and Results 

Turn lane warrant analyses were conducted at the proposed site drives using ODOT 
standard turn lane warrant graphs.  If a turn lane met the warrant in a particular scenario, 
the length was calculated according to the procedure in the ODOT L&D Manual.  Posted 
speed limits are 35 mph on Gender Road and 25 mph on Walnut Street. Gender Road is 
classified as a major arterial and the 85th percentile speed is slightly over 40 mph. 
Therefore, as instructed by the City of Canal Winchester’s Consulting Engineer, a design 
speed of 40 mph was used for Gender Road and 25 mph was used for Walnut Street 
during analysis and calculations. 
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Based on the results of the analysis, a 150’ right turn lane (inclusive of a 50’ diverging 
taper) is warranted at the proposed right-in drive along Gender Road.  No other turn 
lanes are warranted.  The full turn lane warrant analysis can be seen in Attachment D. 

Capacity analysis for the Gender Road and Walnut Street intersection was conducted 
using Version 9 of Synchro software. A minimum Level of Service (LOS) of D for each 
intersection/approach and E for each individual movement is considered acceptable in 
urbanized areas.  If the intersection or movement falls below these criteria, mitigation 
strategies were developed to bring each movement back to acceptable levels.  The 
summary of the capacity analysis can be seen in Table 3 below and the full capacity 
analysis can be seen in Attachment E. 

The eastbound approach of the Gender Road and Walnut Street intersection currently 
consists of a shared left-through lane and a right turn lane. The HCM 2010 module of 
Synchro will not calculate delay correctly for shared left-through lanes because it is non-
NEMA signal phasing.  Eastbound through volume is minimal in all scenarios (less than 
5 vehicles in the peak hour), so the eastbound approach of the intersection essentially 
operates as a dedicated left turn lane and a dedicated right turn lane.  Because of this, the 
Synchro analysis was performed with the eastbound approach consisting of a left turn 
lane and a shared through-right lane to produce more accurate results. 

 
Table 3 - Summary of Capacity Analysis for Gender Rd. & Walnut St. 

Intersection Approach 

2017 2027 
AM PM AM PM 

No 
Build Build 

No 
Build Build 

No 
Build Build 

No 
Build Build 

Gender 
Road & 
Walnut 
Street 

Northbound A/6.7 A/9.6 B/10.7 B/10.3 A/6.8 A/9.8 B/10.9 B/10.6 

Eastbound B/12.8 B/12.3 B/15.5 B/18.3 B/13.7 B/13.3 B/17.3 C/20.3 

Southbound A/6.3 B/10.5 A/9.4 B/11.8 A/6.4 B/10.5 A/9.5 B/11.8 

Westbound B/12.7 B/11.9 B/14.6 B/16.7 B/13.5 B/12.8 B/16.2 B/18.4 

OVERALL A/6.6 B/10.2 B/10.4 B/11.9 A/6.7 B/10.3 B/10.7 B/12.3 

As seen in Table 3 above, the intersection of Gender Road and Walnut Street operates 
within acceptable levels of service in all scenarios with and without the site development 
traffic. 

A queuing analysis was performed using the SimTraffic application of Synchro to 
determine if there are any queuing issues between the Gender Road and Walnut Street 
intersection and the proposed site drives.  Table 4 below shows the 95th Percentile queue 
lengths for the eastbound approach and southbound approach of the intersection.   
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Table 4 - Relevant 95th Percentile Queue Lengths 

Intersection Approach 
2027 

AM Build PM Build 

 Gender Road & Walnut Street 
Eastbound 70’ 160’ 

Southbound 117’ 195’ 

Based on the results shown in Table 4, the eastbound and southbound queues in the 
Horizon Year will extend past the Gender Road access drive.  For these reasons, said 
drive will have right-in, access only to avoid conflict with the Gender Road and Walnut 
Street intersection queues.  The full-access drive along Walnut Street is unaffected by the 
eastbound queue of the intersection.  The full queuing analysis can be seen in Attachment 
E (last 2 sheets of the attachment). 

Conclusions and Recommendations 

Based on the results of the turn lane warrant analysis, it is recommended that a 150’ 
southbound right turn lane, inclusive of a 50’ diverging taper, be installed along Gender 
Road to service the Gender Road right-in access.  The turn lane should be installed 
concurrently with the development. 

Results of the capacity analysis show that the intersection of Gender Road and Walnut 
Street can operate within acceptable standards through the Horizon Year of this 
development. Because of this, no improvements are recommended at this intersection. 
Additionally, based on the results of the queuing analysis, it is recommended that the 
proposed full-access drive along Walnut Street be installed at least 160’ west of the 
eastbound stop line of the Gender Road and Walnut Street intersection.   

If I can help in any way, do not hesitate to contact me at jgallagher@cmtran.com or 614-
286-0822 anytime.  

Sincerely, 

John J. Gallagher, MS, PE, PTOE  
Director of Traffic & Planning Services 
Carpenter Marty Transportation Inc.  
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Analysis Name : AM Peak 
Project Name : Gender Rd No :
Date: 4/3/2017 City:
State/Province: ohio Zip/Postal Code:
Country: United States Client Name: Certified Oil 
Analyst's Name: GRS Edition: ITE-TGM 9th Edition 

Land Use Independent 
Variable Size Time Period Method Entry Exit Total 

945 - Gasoline/Service 
Station With 
Convenience Market 

Vehicle Fueling 
Positions 

16 Weekday, Peak 
Hour of Adjacent 
Street Traffic, 
One Hour 
Between 7 and 9 
a.m. 

Average 
10.16 

82
50% 

81
50% 

163

310 - Hotel Rooms 50(0) Weekday, Peak 
Hour of Adjacent 
Street Traffic, 
One Hour 
Between 7 and 9 
a.m. 

Average 
0.53 

15
58% 

11
42% 

26

(0) indicates size out of range.

Land Use Entry 
Reduction Adjusted Entry Exit Reduction Adjusted Exit 

945 - Gasoline/Service Station With 
Convenience Market 0 % 

82 0 % 
81 

310 - Hotel 0 % 
15 0 % 

11 

945 - Gasoline/Service Station With Convenience 
Market 

310 - Hotel 

Exit 81 Demand Exit:     0 %   (0) Balanced:   
0 Demand Entry:   0 %   (0) Entry 15 

Entry 82 Demand Entry:   0 %   (0) Balanced:   
0 Demand Exit:     0 %   (0) Exit 11 

945 - Gasoline/Service Station With Convenience Market

Total Trips 
Internal Trips 

External Trips 
310 - Hotel Total 

Entry 82 (100%) 0 (0%) 0 (0%) 82 (100%) 
Exit 81 (100%) 0 (0%) 0 (0%) 81 (100%) 

Total 163 (100%) 0   (0%) 0 (0%) 163  (100%) 

PERIOD SETTING

TRAFFIC REDUCTIONS

INTERNAL TRIPS

Page 1 of 3

6/20/2017
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310 - Hotel

Total Trips 
Internal Trips 

External Trips 945 - Gasoline/Service Station 
With Convenience Market 

Total 

Entry 15 (100%) 0 (0%) 0 (0%) 15 (100%) 
Exit 11 (100%) 0 (0%) 0 (0%) 11 (100%) 

Total 26 (100%) 0   (0%) 0 (0%) 26  (100%) 

Land Use External Trips Pass-by% Pass-by Trips Non-pass-by
Trips 

945 - Gasoline/Service Station With 
Convenience Market 

163 34 % 
55 108 

310 - Hotel 26 0 % 
0 26 

Weekday, Peak Hour of Adjacent Street Traffic, One Hour Between 7 and 9 a.m. 
Landuse No deviations from ITE.

Methods No deviations from ITE.

External Trips 945 - Gasoline/Service Station With Convenience Market
The chosen pass-by% (34) is not provided by ITE. ITE recommends 62.

310 - Hotel
ITE does not recommend a particular pass-by% for this case.

Total Entering 97 
Total Exiting 92 
Total Entering Reduction 0 
Total Exiting Reduction 0 
Total Entering Internal Capture Reduction 0 
Total Exiting Internal Capture Reduction 0 
Total Entering Pass-by Reduction 28 
Total Exiting Pass-by Reduction 27 
Total Entering Non-Pass-by Trips 69 
Total Exiting Non-Pass-by Trips 65 

EXTERNAL TRIPS

ITE DEVIATION DETAILS

SUMMARY

Page 2 of 3
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Analysis Name : PM Peak 
Project Name : Gender Rd No :
Date: 4/3/2017 City:
State/Province: ohio Zip/Postal Code:
Country: United States Client Name: Certified Oil 
Analyst's Name: GRS Edition: ITE-TGM 9th Edition 

Land Use Independent 
Variable Size Time Period Method Entry Exit Total 

945 - Gasoline/Service 
Station With 
Convenience Market 

Vehicle Fueling 
Positions 

16 Weekday, Peak 
Hour of Adjacent 
Street Traffic, 
One Hour 
Between 4 and 6 
p.m. 

Average 
13.51 

108
50% 

108
50% 

216

310 - Hotel Rooms 50(0) Weekday, Peak 
Hour of Adjacent 
Street Traffic, 
One Hour 
Between 4 and 6 
p.m. 

Average 
0.6 

15
50% 

15
50% 

30

(0) indicates size out of range.

Land Use Entry 
Reduction Adjusted Entry Exit Reduction Adjusted Exit 

945 - Gasoline/Service Station With 
Convenience Market 0 % 

108 0 % 
108 

310 - Hotel 0 % 
15 0 % 

15 

945 - Gasoline/Service Station With Convenience 
Market 

310 - Hotel 

Exit 108 Demand Exit:     0 %   (0) Balanced:   
0 Demand Entry:   0 %   (0) Entry 15 

Entry 108 Demand Entry:   0 %   (0) Balanced:   
0 Demand Exit:     0 %   (0) Exit 15 

945 - Gasoline/Service Station With Convenience Market

Total Trips 
Internal Trips 

External Trips 
310 - Hotel Total 

Entry 108 (100%) 0 (0%) 0 (0%) 108 (100%) 
Exit 108 (100%) 0 (0%) 0 (0%) 108 (100%) 

Total 216 (100%) 0   (0%) 0 (0%) 216  (100%) 

PERIOD SETTING

TRAFFIC REDUCTIONS

INTERNAL TRIPS

Page 1 of 3
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310 - Hotel

Total Trips 
Internal Trips 

External Trips 945 - Gasoline/Service Station 
With Convenience Market 

Total 

Entry 15 (100%) 0 (0%) 0 (0%) 15 (100%) 
Exit 15 (100%) 0 (0%) 0 (0%) 15 (100%) 

Total 30 (100%) 0   (0%) 0 (0%) 30  (100%) 

Land Use External Trips Pass-by% Pass-by Trips Non-pass-by
Trips 

945 - Gasoline/Service Station With 
Convenience Market 

216 34 % 
73 143 

310 - Hotel 30 0 % 
0 30 

Weekday, Peak Hour of Adjacent Street Traffic, One Hour Between 4 and 6 p.m. 
Landuse No deviations from ITE.

Methods No deviations from ITE.

External Trips 945 - Gasoline/Service Station With Convenience Market
The chosen pass-by% (34) is not provided by ITE. ITE recommends 56.

310 - Hotel
ITE does not recommend a particular pass-by% for this case.

Total Entering 123 
Total Exiting 123 
Total Entering Reduction 0 
Total Exiting Reduction 0 
Total Entering Internal Capture Reduction 0 
Total Exiting Internal Capture Reduction 0 
Total Entering Pass-by Reduction 37 
Total Exiting Pass-by Reduction 36 
Total Entering Non-Pass-by Trips 86 
Total Exiting Non-Pass-by Trips 87 

EXTERNAL TRIPS

ITE DEVIATION DETAILS

SUMMARY
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Gender Rd Certified

^
N
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770

3

38 634 20
0

56
0

18

22 1
18 749 6
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Plate

2017 AM No Build A

W
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Gender Rd

Site Drive 2

Year Period Scenario

Gender Rd

Si
te
 D
ri
ve

 1
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Gender Rd Certified

^
N

26 8

32

6

2 52 26 0 0 8
1

5

2 26

1
25 7

25

11

Plate

2017 AM Non Pass By B

Year

Gender Rd

W
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t 
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Site Drive 2

Period Scenario

Entry 54

Exit 54
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ve

 1

Gender Rd

Gas Station Hotel

Entry 15

Exit
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Gender Rd Certified

^
N

14 ‐14

0

0

28 13 0 ‐14 0
0

0

1 13

‐1 0
13 ‐13 0

14

Year Period Scenario Plate

2017 AM Pass By C

Gas Station
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u
t 
St

Gender Rd

Entry 28

Exit 28

Gender Rd
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 1

Site Drive 2
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Gender Rd Certified

^
N
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9
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1
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Site Drive 2
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Year Period Scenario
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 1

Plate

2017 AM Build D = A + B + C
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Gender Rd Certified

^
N

0 761
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3

0 0 0 42 697 23
0
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0
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Site Drive 2
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 1

W
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n
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Gender Rd

Year Period Scenario
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1.00%

Count Year

Growth Rate

Gender Rd
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Gender Rd Certified
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Year Period Scenario Plate
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Gender Rd Certified
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N
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Gender Rd Certified

^
N

35 7
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8
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0
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1
34 7

34

Gas Station Hotel

Entry 15

Exit 15
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2017 PM Non Pass By B
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Gender Rd Certified
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Gender Rd Certified
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Gender Rd Certified
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Gender Rd Certified
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Gender Rd Certified
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Gender Rd Certified
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Gender Rd Certified
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Gender Centerfied TIS

Turn Lane Analysis

Walnut and Site Drive 2

Westbound Right

2027 Build

Design Speed

Traffic Control

Cycle Length

Cycles Per Hour

Turn Lane Volume

Advancing Traffic

Right Turn Percentage

Location Type

Condition

Vehicles/Cycle

Turn Lane Length

Design Speed

Traffic Control

Cycle Length

Cycles Per Hour

Turn Lane Volume

Advancing Traffic

Right Turn Percentage

Location Type

Condition

Vehicles/Cycle

Turn Lane Length

A
M
 P
ea
k

 P
M
 P
ea
k

Through Road

A

1

100

Is Right Turn Warrant Met No

30

Unsignalized

Unsignalized

101 VPH

39%

Through Road

* Turn Lane Length 

includes 50 ft diverging 

taper

No Right Turn Lane 

Required

mph

VPH

71 VPH

A

72%

100

60

1

Assume 60

51

* Turn Lane Length 

includes 50 ft diverging 

taper

Turn Lane Length Calculations

30 mph

Unsignalized

Unsignalized

60 Assume 60

39 VPH

101, 39

71, 51

0

20

40

60

80

100

120

140

160

50 250 450 650 850 1050

R
ig
h
t 
Tu
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Tr
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c 
(D
H
V
)

Advancing Traffic* (DHV)
AM Peak

 PM Peak

* Includes Right Turns

2‐Lane Highway Right Turn Lane Warrant
(= < 40 mph or 70 kph Posted Speed)

Right Turn Lane Not Required

Right Turn Lane Required
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Gender Certified TIS

Turn Lane Analysis

Walnut St and Site Drive 2

Eastbound Left

2027 Build

Design Speed

Traffic Control

Cycle Length

Cycles Per Hour

Turn Lane Volume

Advancing Traffic

Opposing Volume

Left Turn Percentage

Location Type

Condition

Vehicles/Cycle

Turn Lane Length

Offset Width

Approach Taper

Design Speed

Traffic Control

Cycle Length

Cycles Per Hour

Turn Lane Volume

Advancing Traffic

Opposing Volume

Left Turn Percentage

Location Type

Condition

Vehicles/Cycle

Turn Lane Length

Offset Width

Approach Taper

* Turn Lane Length 

includes 50 ft diverging 

taper

* Turn Lane Length 

includes 50 ft diverging 

taper

No Left Turn Lane 

Required
No

26

12%

1

100

Unsignalized

71

Is Left Turn Warrant Met

A
M
 P
ea
k

P
M
 P
ea
k

12

180

60

Unsignalized

VPH

3 VPH

Unsignalized

60

153 VPH

Turn Lane Length Calculations

100

Assume 60

A

Unsignalized

30

Through Road

101

3

mph

VPH

VPH

VPH

mph

Assume 60

180

12

1

A

Through Road

2.0%

30

101, 26, 12%

71, 153, 2.0%

0

200

400

600

800

1000

1200

1400

1600

0 200 400 600 800 1000 1200

A
d
va
n
ci
n
g 
Tr
af
fi
c*
 (
D
H
V
)

Opposing Volume (DHV)
AM Peak

PM Peak

1%

2‐Lane Highway Left Turn Lane Warrant
(= < 40 mph or 70 kph Posted Speed)

2%

5%

15%
30%

10%

* Includes Left Turns

Left Turn %

Left Turn Lane Not Required

Left Turn Lane Required

**
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Gender Certified TIS

Turn Lane Analysis

Gender Road and Right‐In Drive

Southbound Right

2027 Build

Design Speed

Traffic Control

Cycle Length

Cycles Per Hour

Turn Lane Volume

Advancing Traffic

Left Turn Percentage

Location Type

Condition

Vehicles/Cycle

Turn Lane Length

Design Speed

Traffic Control

Cycle Length

Cycles Per Hour

Turn Lane Volume

Advancing Traffic

Left Turn Percentage

Location Type

Condition

Vehicles/Cycle

Turn Lane Length 125 * Turn Lane Length 

includes 50 ft diverging 

taper
Is Right Turn Warrant Met Yes See Above

1229 VPH

4%

Through Road

B

1

* Turn Lane Length 

includes 50 ft diverging 

taper

P
M
 P
ea
k

40 mph

Unsignalized

Unknown

60 Assume 60

54 VPH

A
M
 P
ea
k

40 mph

Unsignalized

5%

Through Road

B

1

125

60 Assume 60

40 VPH

795 VPH

Unknown

Turn Lane Length Calculations

795, 40

1229, 54

0

20
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200 400 600 800 1000 1200 1400 1600 1800 2000
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Advancing Traffic* (DHV)* Includes Right Turns

4‐Lane Highway Right Turn Lane Warrant
( > 40 mph or 70 kph Posted Speed)

Right Turn Lane Not Required

Right Turn Lane Required
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HCM 2010 Signalized Intersection Summary
3: Gender Rd & Walnut St 06/21/2017

OY AM No Build  Synchro 9 Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 18 1 3 0 0 3 18 749 6 20 634 38
Future Volume (veh/h) 18 1 3 0 0 3 18 749 6 20 634 38
Number 7 4 14 3 8 18 5 2 12 1 6 16
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1863 1863 1900 1900 1863 1900 1863 1863 1900 1863 1863 1900
Adj Flow Rate, veh/h 20 1 3 0 0 3 20 814 7 22 689 41
Adj No. of Lanes 1 1 0 0 1 0 1 2 0 1 2 0
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 342 28 83 0 0 107 518 1532 13 490 1457 87
Arrive On Green 0.07 0.07 0.07 0.00 0.00 0.07 0.04 0.43 0.43 0.04 0.43 0.43
Sat Flow, veh/h 1408 411 1234 0 0 1583 1774 3596 31 1774 3395 202
Grp Volume(v), veh/h 20 0 4 0 0 3 20 401 420 22 359 371
Grp Sat Flow(s),veh/h/ln 1408 0 1645 0 0 1583 1774 1770 1857 1774 1770 1827
Q Serve(g_s), s 0.4 0.0 0.1 0.0 0.0 0.1 0.2 4.9 4.9 0.2 4.2 4.2
Cycle Q Clear(g_c), s 0.4 0.0 0.1 0.0 0.0 0.1 0.2 4.9 4.9 0.2 4.2 4.2
Prop In Lane 1.00 0.75 0.00 1.00 1.00 0.02 1.00 0.11
Lane Grp Cap(c), veh/h 342 0 111 0 0 107 518 754 791 490 760 784
V/C Ratio(X) 0.06 0.00 0.04 0.00 0.00 0.03 0.04 0.53 0.53 0.04 0.47 0.47
Avail Cap(c_a), veh/h 1246 0 1167 0 0 1124 1038 2849 2990 1004 2849 2941
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 0.00 1.00 0.00 0.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 12.8 0.0 12.6 0.0 0.0 12.6 4.5 6.2 6.2 4.6 5.9 5.9
Incr Delay (d2), s/veh 0.1 0.0 0.1 0.0 0.0 0.1 0.0 0.6 0.6 0.0 0.5 0.4
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 0.2 0.0 0.0 0.0 0.0 0.0 0.1 2.5 2.6 0.1 2.1 2.2
LnGrp Delay(d),s/veh 12.9 0.0 12.7 0.0 0.0 12.7 4.6 6.7 6.7 4.6 6.4 6.3
LnGrp LOS B B B A A A A A A
Approach Vol, veh/h 24 3 841 752
Approach Delay, s/veh 12.8 12.7 6.7 6.3
Approach LOS B B A A

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 4 5 6 8
Phs Duration (G+Y+Rc), s 5.6 16.8 6.4 5.5 16.9 6.4
Change Period (Y+Rc), s 4.5 4.5 4.5 4.5 4.5 4.5
Max Green Setting (Gmax), s 9.5 46.5 20.5 9.5 46.5 20.5
Max Q Clear Time (g_c+I1), s 2.2 6.9 2.4 2.2 6.2 2.1
Green Ext Time (p_c), s 0.0 5.5 0.0 0.0 4.7 0.0

Intersection Summary
HCM 2010 Ctrl Delay 6.6
HCM 2010 LOS A

Notes
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Timing Report, Sorted By Phase
3: Gender Rd & Walnut St 06/21/2017

OY AM No Build  Synchro 9 Report

Phase Number 1 2 4 5 6 8
Movement SBL NBTL EBTL NBL SBTL WBTL
Lead/Lag Lead Lag Lead Lag
Lead-Lag Optimize Yes Yes Yes Yes
Recall Mode None Min None None Min None
Maximum Split (s) 14 51 25 14 51 25
Maximum Split (%) 15.6% 56.7% 27.8% 15.6% 56.7% 27.8%
Minimum Split (s) 11.5 22.5 22.5 11.5 22.5 22.5
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 1 1 1 1 1 1
Minimum Initial (s) 7 10 10 7 10 10
Vehicle Extension (s) 3 3 3 3 3 3
Minimum Gap (s) 3 3 3 3 3 3
Time Before Reduce (s) 0 0 0 0 0 0
Time To Reduce (s) 0 0 0 0 0 0
Walk Time (s) 7 7 7 7
Flash Dont Walk (s) 11 11 11 11
Dual Entry No Yes Yes No Yes Yes
Inhibit Max Yes Yes Yes Yes Yes Yes
Start Time (s) 0 14 65 0 14 65
End Time (s) 14 65 0 14 65 0
Yield/Force Off (s) 9.5 60.5 85.5 9.5 60.5 85.5
Yield/Force Off 170(s) 9.5 60.5 74.5 9.5 60.5 74.5
Local Start Time (s) 76 0 51 76 0 51
Local Yield (s) 85.5 46.5 71.5 85.5 46.5 71.5
Local Yield 170(s) 85.5 46.5 60.5 85.5 46.5 60.5

Intersection Summary
Cycle Length 90
Control Type Semi Act-Uncoord
Natural Cycle 60

Splits and Phases:     3: Gender Rd & Walnut St
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HCM 2010 Signalized Intersection Summary
3: Gender Rd & Walnut St 06/21/2017

OY AM Build  Opening Year Synchro 9 Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 57 2 42 5 1 9 56 736 13 28 620 38
Future Volume (veh/h) 57 2 42 5 1 9 56 736 13 28 620 38
Number 7 4 14 3 8 18 5 2 12 1 6 16
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1863 1863 1900 1900 1863 1900 1863 1863 1900 1863 1863 1900
Adj Flow Rate, veh/h 62 2 46 5 1 10 61 800 14 30 674 41
Adj No. of Lanes 1 1 0 0 1 0 1 2 0 1 2 0
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 477 13 302 181 67 197 486 1357 24 422 1163 71
Arrive On Green 0.20 0.20 0.20 0.20 0.20 0.20 0.09 0.38 0.38 0.05 0.34 0.34
Sat Flow, veh/h 1398 66 1527 260 337 993 1774 3559 62 1774 3390 206
Grp Volume(v), veh/h 62 0 48 16 0 0 61 398 416 30 352 363
Grp Sat Flow(s),veh/h/ln 1398 0 1593 1589 0 0 1774 1770 1852 1774 1770 1826
Q Serve(g_s), s 1.0 0.0 0.9 0.0 0.0 0.0 0.7 6.5 6.5 0.4 5.9 5.9
Cycle Q Clear(g_c), s 1.3 0.0 0.9 0.3 0.0 0.0 0.7 6.5 6.5 0.4 5.9 5.9
Prop In Lane 1.00 0.96 0.31 0.62 1.00 0.03 1.00 0.11
Lane Grp Cap(c), veh/h 477 0 315 444 0 0 486 675 706 422 607 626
V/C Ratio(X) 0.13 0.00 0.15 0.04 0.00 0.00 0.13 0.59 0.59 0.07 0.58 0.58
Avail Cap(c_a), veh/h 1064 0 984 1081 0 0 841 2162 2263 795 2114 2181
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 0.00 1.00 1.00 0.00 0.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 12.2 0.0 12.1 11.8 0.0 0.0 6.6 9.0 9.0 7.2 9.8 9.8
Incr Delay (d2), s/veh 0.1 0.0 0.2 0.0 0.0 0.0 0.1 0.8 0.8 0.1 0.9 0.9
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 0.5 0.0 0.4 0.1 0.0 0.0 0.4 3.2 3.4 0.2 3.0 3.1
LnGrp Delay(d),s/veh 12.3 0.0 12.3 11.9 0.0 0.0 6.7 9.8 9.8 7.3 10.7 10.7
LnGrp LOS B B B A A A A B B
Approach Vol, veh/h 110 16 875 745
Approach Delay, s/veh 12.3 11.9 9.6 10.5
Approach LOS B B A B

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 4 5 6 8
Phs Duration (G+Y+Rc), s 6.3 18.4 11.7 7.7 17.0 11.7
Change Period (Y+Rc), s 4.5 4.5 4.5 4.5 4.5 4.5
Max Green Setting (Gmax), s 9.5 44.5 22.5 10.5 43.5 22.5
Max Q Clear Time (g_c+I1), s 2.4 8.5 3.3 2.7 7.9 2.3
Green Ext Time (p_c), s 0.0 5.3 0.4 0.1 4.5 0.0

Intersection Summary
HCM 2010 Ctrl Delay 10.2
HCM 2010 LOS B

Notes
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Timing Report, Sorted By Phase
3: Gender Rd & Walnut St 06/21/2017

OY AM Build  Opening Year Synchro 9 Report

Phase Number 1 2 4 5 6 8
Movement SBL NBTL EBTL NBL SBTL WBTL
Lead/Lag Lead Lag Lead Lag
Lead-Lag Optimize Yes Yes Yes Yes
Recall Mode None Min None None Min None
Maximum Split (s) 14 49 27 15 48 27
Maximum Split (%) 15.6% 54.4% 30.0% 16.7% 53.3% 30.0%
Minimum Split (s) 11.5 22.5 22.5 11.5 22.5 22.5
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 1 1 1 1 1 1
Minimum Initial (s) 7 10 10 7 10 10
Vehicle Extension (s) 3 3 3 3 3 3
Minimum Gap (s) 3 3 3 3 3 3
Time Before Reduce (s) 0 0 0 0 0 0
Time To Reduce (s) 0 0 0 0 0 0
Walk Time (s) 7 7 7 7
Flash Dont Walk (s) 11 11 11 11
Dual Entry No Yes Yes No Yes Yes
Inhibit Max Yes Yes Yes Yes Yes Yes
Start Time (s) 0 14 63 0 15 63
End Time (s) 14 63 0 15 63 0
Yield/Force Off (s) 9.5 58.5 85.5 10.5 58.5 85.5
Yield/Force Off 170(s) 9.5 58.5 74.5 10.5 58.5 74.5
Local Start Time (s) 75 89 48 75 0 48
Local Yield (s) 84.5 43.5 70.5 85.5 43.5 70.5
Local Yield 170(s) 84.5 43.5 59.5 85.5 43.5 59.5

Intersection Summary
Cycle Length 90
Control Type Semi Act-Uncoord
Natural Cycle 60

Splits and Phases:     3: Gender Rd & Walnut St
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Timing Report, Sorted By Phase
3: Gender Rd & Walnut St 06/21/2017

OY PM No Build  Synchro 9 Report

Phase Number 1 2 4 5 6 8
Movement SBL NBTL EBTL NBL SBTL WBTL
Lead/Lag Lead Lag Lead Lag
Lead-Lag Optimize Yes Yes Yes Yes
Recall Mode None Min None None Min None
Maximum Split (s) 12 52 26 12 52 26
Maximum Split (%) 13.3% 57.8% 28.9% 13.3% 57.8% 28.9%
Minimum Split (s) 11.5 22.5 22.5 11.5 22.5 22.5
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 1 1 1 1 1 1
Minimum Initial (s) 7 10 10 7 10 10
Vehicle Extension (s) 3 3 3 3 3 3
Minimum Gap (s) 3 3 3 3 3 3
Time Before Reduce (s) 0 0 0 0 0 0
Time To Reduce (s) 0 0 0 0 0 0
Walk Time (s) 7 7 7 7
Flash Dont Walk (s) 11 11 11 11
Dual Entry No Yes Yes No Yes Yes
Inhibit Max Yes Yes Yes Yes Yes Yes
Start Time (s) 0 12 64 0 12 64
End Time (s) 12 64 0 12 64 0
Yield/Force Off (s) 7.5 59.5 85.5 7.5 59.5 85.5
Yield/Force Off 170(s) 7.5 59.5 74.5 7.5 59.5 74.5
Local Start Time (s) 78 0 52 78 0 52
Local Yield (s) 85.5 47.5 73.5 85.5 47.5 73.5
Local Yield 170(s) 85.5 47.5 62.5 85.5 47.5 62.5

Intersection Summary
Cycle Length 90
Control Type Semi Act-Uncoord
Natural Cycle 60

Splits and Phases:     3: Gender Rd & Walnut St
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Timing Report, Sorted By Phase
3: Gender Rd & Walnut St 06/21/2017

OY PM Build  Opening Year Synchro 9 Report

Phase Number 1 2 4 5 6 8
Movement SBL NBTL EBTL NBL SBTL WBTL
Lead/Lag Lead Lag Lead Lag
Lead-Lag Optimize Yes Yes Yes Yes
Recall Mode None Min None None Min None
Maximum Split (s) 12 50 28 12 50 28
Maximum Split (%) 13.3% 55.6% 31.1% 13.3% 55.6% 31.1%
Minimum Split (s) 11.5 22.5 22.5 11.5 22.5 22.5
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 1 1 1 1 1 1
Minimum Initial (s) 7 10 10 7 10 10
Vehicle Extension (s) 3 3 3 3 3 3
Minimum Gap (s) 3 3 3 3 3 3
Time Before Reduce (s) 0 0 0 0 0 0
Time To Reduce (s) 0 0 0 0 0 0
Walk Time (s) 7 7 7 7
Flash Dont Walk (s) 11 11 11 11
Dual Entry No Yes Yes No Yes Yes
Inhibit Max Yes Yes Yes Yes Yes Yes
Start Time (s) 0 12 62 0 12 62
End Time (s) 12 62 0 12 62 0
Yield/Force Off (s) 7.5 57.5 85.5 7.5 57.5 85.5
Yield/Force Off 170(s) 7.5 57.5 74.5 7.5 57.5 74.5
Local Start Time (s) 78 0 50 78 0 50
Local Yield (s) 85.5 45.5 73.5 85.5 45.5 73.5
Local Yield 170(s) 85.5 45.5 62.5 85.5 45.5 62.5

Intersection Summary
Cycle Length 90
Control Type Semi Act-Uncoord
Natural Cycle 60

Splits and Phases:     3: Gender Rd & Walnut St
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HCM 2010 Signalized Intersection Summary
3: Gender Rd & Walnut St 06/21/2017

OY PM Build  Opening Year Synchro 9 Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 165 2 76 10 0 41 56 927 24 37 1017 13
Future Volume (veh/h) 165 2 76 10 0 41 56 927 24 37 1017 13
Number 7 4 14 3 8 18 5 2 12 1 6 16
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1863 1863 1900 1900 1863 1900 1863 1863 1900 1863 1863 1900
Adj Flow Rate, veh/h 179 2 83 11 0 45 61 1008 26 40 1105 14
Adj No. of Lanes 1 1 0 0 1 0 1 2 0 1 2 0
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 426 7 308 114 35 253 389 1657 43 391 1609 20
Arrive On Green 0.20 0.20 0.20 0.20 0.00 0.20 0.08 0.47 0.47 0.06 0.45 0.45
Sat Flow, veh/h 1356 37 1552 135 175 1270 1774 3525 91 1774 3579 45
Grp Volume(v), veh/h 179 0 85 56 0 0 61 506 528 40 546 573
Grp Sat Flow(s),veh/h/ln 1356 0 1589 1581 0 0 1774 1770 1847 1774 1770 1855
Q Serve(g_s), s 4.1 0.0 2.3 0.0 0.0 0.0 0.8 10.6 10.6 0.6 12.2 12.2
Cycle Q Clear(g_c), s 5.6 0.0 2.3 1.4 0.0 0.0 0.8 10.6 10.6 0.6 12.2 12.2
Prop In Lane 1.00 0.98 0.20 0.80 1.00 0.05 1.00 0.02
Lane Grp Cap(c), veh/h 426 0 316 401 0 0 389 832 868 391 795 834
V/C Ratio(X) 0.42 0.00 0.27 0.14 0.00 0.00 0.16 0.61 0.61 0.10 0.69 0.69
Avail Cap(c_a), veh/h 798 0 751 817 0 0 515 1620 1690 552 1620 1698
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 0.00 1.00 1.00 0.00 0.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 18.0 0.0 16.9 16.5 0.0 0.0 7.4 9.8 9.8 7.1 10.9 10.9
Incr Delay (d2), s/veh 0.7 0.0 0.5 0.2 0.0 0.0 0.2 0.7 0.7 0.1 1.1 1.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 2.3 0.0 1.0 0.7 0.0 0.0 0.4 5.2 5.4 0.3 6.2 6.4
LnGrp Delay(d),s/veh 18.7 0.0 17.3 16.7 0.0 0.0 7.6 10.5 10.5 7.2 12.0 11.9
LnGrp LOS B B B A B B A B B
Approach Vol, veh/h 264 56 1095 1159
Approach Delay, s/veh 18.3 16.7 10.3 11.8
Approach LOS B B B B

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 4 5 6 8
Phs Duration (G+Y+Rc), s 7.5 27.9 14.4 8.5 26.8 14.4
Change Period (Y+Rc), s 4.5 4.5 4.5 4.5 4.5 4.5
Max Green Setting (Gmax), s 7.5 45.5 23.5 7.5 45.5 23.5
Max Q Clear Time (g_c+I1), s 2.6 12.6 7.6 2.8 14.2 3.4
Green Ext Time (p_c), s 0.0 7.3 0.9 0.0 8.1 0.2

Intersection Summary
HCM 2010 Ctrl Delay 11.9
HCM 2010 LOS B

Notes
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Timing Report, Sorted By Phase
3: Gender Rd & Walnut St 06/21/2017

OY PM Build  Opening Year Synchro 9 Report

Phase Number 1 2 4 5 6 8
Movement SBL NBTL EBTL NBL SBTL WBTL
Lead/Lag Lead Lag Lead Lag
Lead-Lag Optimize Yes Yes Yes Yes
Recall Mode None Min None None Min None
Maximum Split (s) 12 50 28 12 50 28
Maximum Split (%) 13.3% 55.6% 31.1% 13.3% 55.6% 31.1%
Minimum Split (s) 11.5 22.5 22.5 11.5 22.5 22.5
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 1 1 1 1 1 1
Minimum Initial (s) 7 10 10 7 10 10
Vehicle Extension (s) 3 3 3 3 3 3
Minimum Gap (s) 3 3 3 3 3 3
Time Before Reduce (s) 0 0 0 0 0 0
Time To Reduce (s) 0 0 0 0 0 0
Walk Time (s) 7 7 7 7
Flash Dont Walk (s) 11 11 11 11
Dual Entry No Yes Yes No Yes Yes
Inhibit Max Yes Yes Yes Yes Yes Yes
Start Time (s) 0 12 62 0 12 62
End Time (s) 12 62 0 12 62 0
Yield/Force Off (s) 7.5 57.5 85.5 7.5 57.5 85.5
Yield/Force Off 170(s) 7.5 57.5 74.5 7.5 57.5 74.5
Local Start Time (s) 78 0 50 78 0 50
Local Yield (s) 85.5 45.5 73.5 85.5 45.5 73.5
Local Yield 170(s) 85.5 45.5 62.5 85.5 45.5 62.5

Intersection Summary
Cycle Length 90
Control Type Semi Act-Uncoord
Natural Cycle 60

Splits and Phases:     3: Gender Rd & Walnut St
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HCM 2010 Signalized Intersection Summary
3: Gender Rd & Walnut St 06/22/2017

HY AM No Build  Horizon Year Synchro 9 Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 20 1 3 0 0 3 20 824 7 23 697 42
Future Volume (veh/h) 20 1 3 0 0 3 20 824 7 23 697 42
Number 7 4 14 3 8 18 5 2 12 1 6 16
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1863 1863 1900 1900 1863 1900 1863 1863 1900 1863 1863 1900
Adj Flow Rate, veh/h 22 1 3 0 0 3 22 896 8 25 758 46
Adj No. of Lanes 1 1 0 0 1 0 1 2 0 1 2 0
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 331 29 88 0 0 113 501 1612 14 473 1537 93
Arrive On Green 0.07 0.07 0.07 0.00 0.00 0.07 0.04 0.45 0.45 0.04 0.45 0.45
Sat Flow, veh/h 1408 411 1234 0 0 1583 1774 3595 32 1774 3390 206
Grp Volume(v), veh/h 22 0 4 0 0 3 22 441 463 25 396 408
Grp Sat Flow(s),veh/h/ln 1408 0 1645 0 0 1583 1774 1770 1857 1774 1770 1826
Q Serve(g_s), s 0.5 0.0 0.1 0.0 0.0 0.1 0.2 5.7 5.7 0.2 4.9 4.9
Cycle Q Clear(g_c), s 0.5 0.0 0.1 0.0 0.0 0.1 0.2 5.7 5.7 0.2 4.9 4.9
Prop In Lane 1.00 0.75 0.00 1.00 1.00 0.02 1.00 0.11
Lane Grp Cap(c), veh/h 331 0 117 0 0 113 501 794 833 473 802 828
V/C Ratio(X) 0.07 0.00 0.03 0.00 0.00 0.03 0.04 0.56 0.56 0.05 0.49 0.49
Avail Cap(c_a), veh/h 1164 0 1090 0 0 1050 977 2661 2792 941 2661 2746
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 0.00 1.00 0.00 0.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 13.6 0.0 13.4 0.0 0.0 13.4 4.5 6.3 6.3 4.6 6.0 6.0
Incr Delay (d2), s/veh 0.1 0.0 0.1 0.0 0.0 0.1 0.0 0.6 0.6 0.0 0.5 0.5
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 0.2 0.0 0.0 0.0 0.0 0.0 0.1 2.8 3.0 0.1 2.4 2.5
LnGrp Delay(d),s/veh 13.7 0.0 13.5 0.0 0.0 13.5 4.5 6.9 6.8 4.6 6.4 6.4
LnGrp LOS B B B A A A A A A
Approach Vol, veh/h 26 3 926 829
Approach Delay, s/veh 13.7 13.5 6.8 6.4
Approach LOS B B A A

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 4 5 6 8
Phs Duration (G+Y+Rc), s 5.9 18.4 6.7 5.7 18.5 6.7
Change Period (Y+Rc), s 4.5 4.5 4.5 4.5 4.5 4.5
Max Green Setting (Gmax), s 9.5 46.5 20.5 9.5 46.5 20.5
Max Q Clear Time (g_c+I1), s 2.2 7.7 2.5 2.2 6.9 2.1
Green Ext Time (p_c), s 0.0 6.2 0.0 0.0 5.3 0.0

Intersection Summary
HCM 2010 Ctrl Delay 6.7
HCM 2010 LOS A
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Timing Report, Sorted By Phase
3: Gender Rd & Walnut St 06/22/2017

HY AM No Build  Horizon Year Synchro 9 Report

Phase Number 1 2 4 5 6 8
Movement SBL NBTL EBTL NBL SBTL WBTL
Lead/Lag Lead Lag Lead Lag
Lead-Lag Optimize Yes Yes Yes Yes
Recall Mode None Min None None Min None
Maximum Split (s) 14 51 25 14 51 25
Maximum Split (%) 15.6% 56.7% 27.8% 15.6% 56.7% 27.8%
Minimum Split (s) 11.5 22.5 22.5 11.5 22.5 22.5
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 1 1 1 1 1 1
Minimum Initial (s) 7 10 10 7 10 10
Vehicle Extension (s) 3 3 3 3 3 3
Minimum Gap (s) 3 3 3 3 3 3
Time Before Reduce (s) 0 0 0 0 0 0
Time To Reduce (s) 0 0 0 0 0 0
Walk Time (s) 7 7 7 7
Flash Dont Walk (s) 11 11 11 11
Dual Entry No Yes Yes No Yes Yes
Inhibit Max Yes Yes Yes Yes Yes Yes
Start Time (s) 0 14 65 0 14 65
End Time (s) 14 65 0 14 65 0
Yield/Force Off (s) 9.5 60.5 85.5 9.5 60.5 85.5
Yield/Force Off 170(s) 9.5 60.5 74.5 9.5 60.5 74.5
Local Start Time (s) 76 0 51 76 0 51
Local Yield (s) 85.5 46.5 71.5 85.5 46.5 71.5
Local Yield 170(s) 85.5 46.5 60.5 85.5 46.5 60.5

Intersection Summary
Cycle Length 90
Control Type Semi Act-Uncoord
Natural Cycle 60

Splits and Phases:     3: Gender Rd & Walnut St
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HCM 2010 Signalized Intersection Summary
3: Gender Rd & Walnut St 06/21/2017

HY AM Build  Horizon Year Synchro 9 Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 59 2 42 5 1 9 58 811 14 31 683 42
Future Volume (veh/h) 59 2 42 5 1 9 58 811 14 31 683 42
Number 7 4 14 3 8 18 5 2 12 1 6 16
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1863 1863 1900 1900 1863 1900 1863 1863 1900 1863 1863 1900
Adj Flow Rate, veh/h 64 2 46 5 1 10 63 882 15 34 742 46
Adj No. of Lanes 1 1 0 0 1 0 1 2 0 1 2 0
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 458 13 294 173 64 191 476 1440 24 412 1255 78
Arrive On Green 0.19 0.19 0.19 0.19 0.19 0.19 0.09 0.40 0.40 0.06 0.37 0.37
Sat Flow, veh/h 1398 66 1527 264 332 992 1774 3561 61 1774 3386 210
Grp Volume(v), veh/h 64 0 48 16 0 0 63 438 459 34 388 400
Grp Sat Flow(s),veh/h/ln 1398 0 1593 1588 0 0 1774 1770 1852 1774 1770 1826
Q Serve(g_s), s 1.1 0.0 1.0 0.0 0.0 0.0 0.8 7.6 7.6 0.4 6.9 6.9
Cycle Q Clear(g_c), s 1.4 0.0 1.0 0.3 0.0 0.0 0.8 7.6 7.6 0.4 6.9 6.9
Prop In Lane 1.00 0.96 0.31 0.62 1.00 0.03 1.00 0.11
Lane Grp Cap(c), veh/h 458 0 307 428 0 0 476 716 749 412 656 677
V/C Ratio(X) 0.14 0.00 0.16 0.04 0.00 0.00 0.13 0.61 0.61 0.08 0.59 0.59
Avail Cap(c_a), veh/h 998 0 923 1014 0 0 752 2073 2169 702 2027 2092
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 0.00 1.00 1.00 0.00 0.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 13.2 0.0 13.0 12.8 0.0 0.0 6.5 9.2 9.2 7.1 9.8 9.8
Incr Delay (d2), s/veh 0.1 0.0 0.2 0.0 0.0 0.0 0.1 0.9 0.8 0.1 0.9 0.8
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 0.6 0.0 0.4 0.1 0.0 0.0 0.4 3.8 4.0 0.2 3.5 3.6
LnGrp Delay(d),s/veh 13.3 0.0 13.3 12.8 0.0 0.0 6.7 10.0 10.0 7.1 10.7 10.7
LnGrp LOS B B B A B A A B B
Approach Vol, veh/h 112 16 960 822
Approach Delay, s/veh 13.3 12.8 9.8 10.5
Approach LOS B B A B

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 4 5 6 8
Phs Duration (G+Y+Rc), s 6.6 20.2 12.0 8.0 18.9 12.0
Change Period (Y+Rc), s 4.5 4.5 4.5 4.5 4.5 4.5
Max Green Setting (Gmax), s 8.5 45.5 22.5 9.5 44.5 22.5
Max Q Clear Time (g_c+I1), s 2.4 9.6 3.4 2.8 8.9 2.3
Green Ext Time (p_c), s 0.0 6.1 0.4 0.1 5.2 0.0

Intersection Summary
HCM 2010 Ctrl Delay 10.3
HCM 2010 LOS B
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Timing Report, Sorted By Phase
3: Gender Rd & Walnut St 06/21/2017

HY AM Build  Horizon Year Synchro 9 Report

Phase Number 1 2 4 5 6 8
Movement SBL NBTL EBTL NBL SBTL WBTL
Lead/Lag Lead Lag Lead Lag
Lead-Lag Optimize Yes Yes Yes Yes
Recall Mode None Min None None Min None
Maximum Split (s) 13 50 27 14 49 27
Maximum Split (%) 14.4% 55.6% 30.0% 15.6% 54.4% 30.0%
Minimum Split (s) 11.5 22.5 22.5 11.5 22.5 22.5
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 1 1 1 1 1 1
Minimum Initial (s) 7 10 10 7 10 10
Vehicle Extension (s) 3 3 3 3 3 3
Minimum Gap (s) 3 3 3 3 3 3
Time Before Reduce (s) 0 0 0 0 0 0
Time To Reduce (s) 0 0 0 0 0 0
Walk Time (s) 7 7 7 7
Flash Dont Walk (s) 11 11 11 11
Dual Entry No Yes Yes No Yes Yes
Inhibit Max Yes Yes Yes Yes Yes Yes
Start Time (s) 0 13 63 0 14 63
End Time (s) 13 63 0 14 63 0
Yield/Force Off (s) 8.5 58.5 85.5 9.5 58.5 85.5
Yield/Force Off 170(s) 8.5 58.5 74.5 9.5 58.5 74.5
Local Start Time (s) 76 89 49 76 0 49
Local Yield (s) 84.5 44.5 71.5 85.5 44.5 71.5
Local Yield 170(s) 84.5 44.5 60.5 85.5 44.5 60.5

Intersection Summary
Cycle Length 90
Control Type Semi Act-Uncoord
Natural Cycle 60

Splits and Phases:     3: Gender Rd & Walnut St
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HCM 2010 Signalized Intersection Summary
3: Gender Rd & Walnut St 06/21/2017

HY PM No Build  Horizon Year Synchro 9 Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 124 1 25 3 0 38 6 1038 20 35 1140 14
Future Volume (veh/h) 124 1 25 3 0 38 6 1038 20 35 1140 14
Number 7 4 14 3 8 18 5 2 12 1 6 16
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1863 1863 1900 1900 1863 1900 1863 1863 1900 1863 1863 1900
Adj Flow Rate, veh/h 135 1 27 3 0 41 7 1128 22 38 1239 15
Adj No. of Lanes 1 1 0 0 1 0 1 2 0 1 2 0
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 423 11 298 86 14 288 285 1663 32 359 1838 22
Arrive On Green 0.19 0.19 0.19 0.19 0.00 0.19 0.01 0.47 0.47 0.06 0.51 0.51
Sat Flow, veh/h 1360 57 1535 34 74 1481 1774 3551 69 1774 3581 43
Grp Volume(v), veh/h 135 0 28 44 0 0 7 562 588 38 612 642
Grp Sat Flow(s),veh/h/ln 1360 0 1592 1589 0 0 1774 1770 1851 1774 1770 1855
Q Serve(g_s), s 2.8 0.0 0.7 0.0 0.0 0.0 0.1 12.0 12.0 0.5 12.4 12.4
Cycle Q Clear(g_c), s 3.9 0.0 0.7 1.1 0.0 0.0 0.1 12.0 12.0 0.5 12.4 12.4
Prop In Lane 1.00 0.96 0.07 0.93 1.00 0.04 1.00 0.02
Lane Grp Cap(c), veh/h 423 0 309 388 0 0 285 829 867 359 908 952
V/C Ratio(X) 0.32 0.00 0.09 0.11 0.00 0.00 0.02 0.68 0.68 0.11 0.67 0.67
Avail Cap(c_a), veh/h 736 0 676 749 0 0 537 1778 1859 532 1778 1863
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 0.00 1.00 1.00 0.00 0.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 17.2 0.0 16.0 16.1 0.0 0.0 7.6 10.0 10.0 7.1 8.7 8.7
Incr Delay (d2), s/veh 0.4 0.0 0.1 0.1 0.0 0.0 0.0 1.0 0.9 0.1 0.9 0.8
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 1.6 0.0 0.3 0.5 0.0 0.0 0.0 6.0 6.3 0.2 6.2 6.5
LnGrp Delay(d),s/veh 17.6 0.0 16.1 16.2 0.0 0.0 7.7 11.0 10.9 7.3 9.6 9.6
LnGrp LOS B B B A B B A A A
Approach Vol, veh/h 163 44 1157 1292
Approach Delay, s/veh 17.3 16.2 10.9 9.5
Approach LOS B B B A

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 4 5 6 8
Phs Duration (G+Y+Rc), s 7.3 27.1 13.9 5.1 29.3 13.9
Change Period (Y+Rc), s 4.5 4.5 4.5 4.5 4.5 4.5
Max Green Setting (Gmax), s 7.5 48.5 20.5 7.5 48.5 20.5
Max Q Clear Time (g_c+I1), s 2.5 14.0 5.9 2.1 14.4 3.1
Green Ext Time (p_c), s 0.0 8.7 0.4 0.0 9.9 0.1

Intersection Summary
HCM 2010 Ctrl Delay 10.7
HCM 2010 LOS B

Page E14 of 19



Timing Report, Sorted By Phase
3: Gender Rd & Walnut St 06/21/2017

HY PM No Build  Horizon Year Synchro 9 Report

Phase Number 1 2 4 5 6 8
Movement SBL NBTL EBTL NBL SBTL WBTL
Lead/Lag Lead Lag Lead Lag
Lead-Lag Optimize Yes Yes Yes Yes
Recall Mode None Min None None Min None
Maximum Split (s) 12 53 25 12 53 25
Maximum Split (%) 13.3% 58.9% 27.8% 13.3% 58.9% 27.8%
Minimum Split (s) 11.5 22.5 22.5 11.5 22.5 22.5
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 1 1 1 1 1 1
Minimum Initial (s) 7 10 10 7 10 10
Vehicle Extension (s) 3 3 3 3 3 3
Minimum Gap (s) 3 3 3 3 3 3
Time Before Reduce (s) 0 0 0 0 0 0
Time To Reduce (s) 0 0 0 0 0 0
Walk Time (s) 7 7 7 7
Flash Dont Walk (s) 11 11 11 11
Dual Entry No Yes Yes No Yes Yes
Inhibit Max Yes Yes Yes Yes Yes Yes
Start Time (s) 0 12 65 0 12 65
End Time (s) 12 65 0 12 65 0
Yield/Force Off (s) 7.5 60.5 85.5 7.5 60.5 85.5
Yield/Force Off 170(s) 7.5 60.5 74.5 7.5 60.5 74.5
Local Start Time (s) 78 0 53 78 0 53
Local Yield (s) 85.5 48.5 73.5 85.5 48.5 73.5
Local Yield 170(s) 85.5 48.5 62.5 85.5 48.5 62.5

Intersection Summary
Cycle Length 90
Control Type Semi Act-Uncoord
Natural Cycle 65

Splits and Phases:     3: Gender Rd & Walnut St
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HCM 2010 Signalized Intersection Summary
3: Gender Rd & Walnut St 06/21/2017

HY PM Build  Horizon Year Synchro 9 Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 176 2 78 10 0 46 57 1021 27 42 1121 14
Future Volume (veh/h) 176 2 78 10 0 46 57 1021 27 42 1121 14
Number 7 4 14 3 8 18 5 2 12 1 6 16
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1863 1863 1900 1900 1863 1900 1863 1863 1900 1863 1863 1900
Adj Flow Rate, veh/h 191 2 85 11 0 50 62 1110 29 46 1218 15
Adj No. of Lanes 1 1 0 0 1 0 1 2 0 1 2 0
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 402 7 291 103 31 243 371 1739 45 379 1717 21
Arrive On Green 0.19 0.19 0.19 0.19 0.00 0.19 0.08 0.49 0.49 0.06 0.48 0.48
Sat Flow, veh/h 1349 37 1552 121 164 1297 1774 3524 92 1774 3580 44
Grp Volume(v), veh/h 191 0 87 61 0 0 62 557 582 46 602 631
Grp Sat Flow(s),veh/h/ln 1349 0 1589 1582 0 0 1774 1770 1846 1774 1770 1855
Q Serve(g_s), s 4.8 0.0 2.5 0.0 0.0 0.0 0.8 12.4 12.4 0.6 14.2 14.2
Cycle Q Clear(g_c), s 6.5 0.0 2.5 1.7 0.0 0.0 0.8 12.4 12.4 0.6 14.2 14.2
Prop In Lane 1.00 0.98 0.18 0.82 1.00 0.05 1.00 0.02
Lane Grp Cap(c), veh/h 402 0 297 376 0 0 371 873 911 379 848 889
V/C Ratio(X) 0.48 0.00 0.29 0.16 0.00 0.00 0.17 0.64 0.64 0.12 0.71 0.71
Avail Cap(c_a), veh/h 747 0 704 766 0 0 481 1517 1583 515 1517 1590
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 0.00 1.00 1.00 0.00 0.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 20.0 0.0 18.5 18.2 0.0 0.0 7.6 9.9 9.9 7.1 10.9 10.9
Incr Delay (d2), s/veh 0.9 0.0 0.5 0.2 0.0 0.0 0.2 0.8 0.7 0.1 1.1 1.1
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 2.7 0.0 1.1 0.8 0.0 0.0 0.4 6.1 6.3 0.3 7.1 7.4
LnGrp Delay(d),s/veh 20.9 0.0 19.1 18.4 0.0 0.0 7.8 10.7 10.7 7.2 12.0 12.0
LnGrp LOS C B B A B B A B B
Approach Vol, veh/h 278 61 1201 1279
Approach Delay, s/veh 20.3 18.4 10.6 11.8
Approach LOS C B B B

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 4 5 6 8
Phs Duration (G+Y+Rc), s 7.9 30.7 14.4 8.7 29.9 14.4
Change Period (Y+Rc), s 4.5 4.5 4.5 4.5 4.5 4.5
Max Green Setting (Gmax), s 7.5 45.5 23.5 7.5 45.5 23.5
Max Q Clear Time (g_c+I1), s 2.6 14.4 8.5 2.8 16.2 3.7
Green Ext Time (p_c), s 0.0 8.3 1.0 0.0 9.2 0.3

Intersection Summary
HCM 2010 Ctrl Delay 12.3
HCM 2010 LOS B
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Timing Report, Sorted By Phase
3: Gender Rd & Walnut St 06/21/2017

HY PM Build  Horizon Year Synchro 9 Report

Phase Number 1 2 4 5 6 8
Movement SBL NBTL EBTL NBL SBTL WBTL
Lead/Lag Lead Lag Lead Lag
Lead-Lag Optimize Yes Yes Yes Yes
Recall Mode None Min None None Min None
Maximum Split (s) 12 50 28 12 50 28
Maximum Split (%) 13.3% 55.6% 31.1% 13.3% 55.6% 31.1%
Minimum Split (s) 11.5 22.5 22.5 11.5 22.5 22.5
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 1 1 1 1 1 1
Minimum Initial (s) 7 10 10 7 10 10
Vehicle Extension (s) 3 3 3 3 3 3
Minimum Gap (s) 3 3 3 3 3 3
Time Before Reduce (s) 0 0 0 0 0 0
Time To Reduce (s) 0 0 0 0 0 0
Walk Time (s) 7 7 7 7
Flash Dont Walk (s) 11 11 11 11
Dual Entry No Yes Yes No Yes Yes
Inhibit Max Yes Yes Yes Yes Yes Yes
Start Time (s) 0 12 62 0 12 62
End Time (s) 12 62 0 12 62 0
Yield/Force Off (s) 7.5 57.5 85.5 7.5 57.5 85.5
Yield/Force Off 170(s) 7.5 57.5 74.5 7.5 57.5 74.5
Local Start Time (s) 78 0 50 78 0 50
Local Yield (s) 85.5 45.5 73.5 85.5 45.5 73.5
Local Yield 170(s) 85.5 45.5 62.5 85.5 45.5 62.5

Intersection Summary
Cycle Length 90
Control Type Semi Act-Uncoord
Natural Cycle 60

Splits and Phases:     3: Gender Rd & Walnut St
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Queuing and Blocking Report
Horizon Year 06/20/2017

HY AM Build SimTraffic Report
Page 1

Intersection: 3: Gender Rd & Walnut St

Movement EB EB WB NB NB NB SB SB SB
Directions Served L TR LTR L T TR L T TR
Maximum Queue (ft) 91 64 36 60 149 130 48 141 132
Average Queue (ft) 35 25 9 23 72 41 17 68 45
95th Queue (ft) 70 54 32 51 126 95 44 117 97
Link Distance (ft) 334 334 500 1024 1024 1024 189 189
Upstream Blk Time (%) 0
Queuing Penalty (veh) 0
Storage Bay Dist (ft) 210
Storage Blk Time (%)
Queuing Penalty (veh)

Intersection: 6: Gender Rd & Site Drive 1

Movement
Directions Served
Maximum Queue (ft)
Average Queue (ft)
95th Queue (ft)
Link Distance (ft)
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (ft)
Storage Blk Time (%)
Queuing Penalty (veh)

Intersection: 10: Walnut St

Movement SB SB
Directions Served L R
Maximum Queue (ft) 65 29
Average Queue (ft) 31 2
95th Queue (ft) 51 14
Link Distance (ft) 108 108
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (ft)
Storage Blk Time (%)
Queuing Penalty (veh)

Network Summary
Network wide Queuing Penalty: 0
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Queuing and Blocking Report
Horizon Year 06/20/2017

HY PM Build SimTraffic Report
Page 1

Intersection: 3: Gender Rd & Walnut St

Movement EB EB WB NB NB NB SB SB SB
Directions Served L TR LTR L T TR L T TR
Maximum Queue (ft) 212 74 60 63 210 198 127 224 183
Average Queue (ft) 89 34 28 26 107 78 29 121 88
95th Queue (ft) 160 65 56 55 177 154 78 195 162
Link Distance (ft) 334 334 500 1024 1024 1024 189 189
Upstream Blk Time (%) 0 1 0
Queuing Penalty (veh) 0 3 1
Storage Bay Dist (ft) 210
Storage Blk Time (%) 0 1
Queuing Penalty (veh) 0 0

Intersection: 6: Gender Rd & Site Drive 1

Movement SB
Directions Served T
Maximum Queue (ft) 6
Average Queue (ft) 0
95th Queue (ft) 5
Link Distance (ft) 584
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (ft)
Storage Blk Time (%)
Queuing Penalty (veh)

Intersection: 10: Walnut St

Movement EB SB SB
Directions Served LT L R
Maximum Queue (ft) 5 62 30
Average Queue (ft) 0 32 2
95th Queue (ft) 4 55 15
Link Distance (ft) 436 108 108
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (ft)
Storage Blk Time (%)
Queuing Penalty (veh)

Network Summary
Network wide Queuing Penalty: 4
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